Changes of bone morphology in response to hindlimb suspension of rats.
Effects of chronic hindlimb suspension or exposure to 2-G from postnatal day 4 to month 3 followed by ambulation recovery on the floor on the morphology of hindlimb bones were investigated in rats. The dorsi-flexion of the ankle was inhibited in the suspended group and such phenomena were not recovered at all. The mean weight and length of femur, tibia, and fibula were less than the cage controls at the end of suspension, but gradually increased during recovery. However, they were still less than those of the age-matched controls even after 3-month recovery. External bending of shaft and rotation of distal end of tibia were observed in the suspended group and these phenomena were not recovered at all. These morphological changes caused the inhibition of dorsi-flexion of ankle joints. The electromyogram activities of ankle plantar-flexors, soleus, plantaris, lateral gastrocnemius, were inhibited and those of dorsi-flexor, tibialis anterior, were increased during suspension. Typical changes in bone morphology were not induced by exposure to 2-G. It was suggested that gravitational unloading during developing period causes irreversible inhibition of normal bone growth. It was also indicated that the suspension-related changes in bone morphology may be caused by abnormal mechanical stress due to the altered mobilization of hindlimb muscles.